The American Geophysical Union (AGU), with 60,000 members internationally, is the largest global professional society for the Geosciences. In response to emerging data management mandates from funders, AGU has developed a program that will help data repositories, large and small, domain-specific to general, use best practices to assess and improve their data management practices. The cornerstone of the program is the Data Management Maturity (DMM) SM framework which has been adapted to the specific needs of the Earth and space sciences. A data management assessment using the DMM SM involves identifying accomplishments and weaknesses in an organization, compared with leading practices for data management. Recommendations can help to improve quality and consistency across the community that will facilitate reuse in the data lifecycle. Through governance, quality, and architecture process areas the assessment can measure the ability for repositories to make their data accessible, discoverable, and interoperable.
INTRODUCTION
Emerging data management mandates from funders, in addition to growing recognition of the enduring value of data, are posing new challenges for researchers and repositories. Curating research data, enabling discovery, elevating quality across diverse repositories, and helping researchers collect and organize data through its full life cycle, including publication and reporting back to funding agencies, are multidimensional challenges that will continue to grow in complexity in the coming years. There is no easy solution, but an effective approach has been developed by the AGU.
THE AMERICAN GEOPHYSICAL UNION AND ITS POSTION ON DATA MANAGEMENT
The AGU is an international scientific society dedicated to promoting discovery in Earth and space science for the benefit of humanity. AGU has more than 60,000 members worldwide and is the largest professional society for the geosciences. AGU is dedicated to the furtherance of the Earth and space sciences and to communicating our science's ability to benefit humanity [1] . AGU is built on a foundation of shared values that includes valuing the scientific method and the generation and dissemination of scientific knowledge. AGU has developed a series of position statements that relate the understanding and application of the geophysical sciences to relevant public policy [2] . One of the position statements on Data Management and Research Policy states that 'Earth and space science data should be credited, preserved, open, and accessible as an integral responsibility of scientists, data stewards, and sponsoring institutions' [3] .
To address this emerging data challenge, AGU is developing a program that will help data repositories, large and small, domain-specific to general, use best practices to assess and improve their data management practices. AGU is partnering with the CMMI® Institute to adapt their DMM SM framework to the specific needs of the Earth and space sciences. CMMI® (Capability Maturity Model Integration) is a process improvement training and appraisal program and service, administered and marketed by the CMMI and previously developed and owned by Carnegie Mellon University (CMU). A successful appraisal is required by many U.S. Government contracts to demonstrate excellence in operational practices. The DMM SM model [4] , released in August 2014, was developed over 3.5 years by 4 sponsoring organisation, 50+ contributing authors, 70 peer reviewers and 80+ organisations. A data management assessment using the DMM SM involves identifying accomplishments and weaknesses in and organisation compared to leading practices for data management. Recommendations can help improve quality and consistency for the assessed organization and support improvement across the community that will facilitate reuse in the data lifecycle. Through governance, architecture and quality process areas the assessment can measure the ability for data to be accessible, discoverable, and interoperable.
DATA MANAGEMENT MATURITY PROCESS AREAS AND THEIR DESCRIPTIONS
The DMM SM is comprised of 25 process areas: 20 data management process areas, as well as 5 supporting process areas (Table 1) . The model is organized into 5 categories: strategy, governance, data quality, operations, and platform and architecture. These process areas serve as the principal means to communicate the themes, goals, practices, and example work products of the model. Accomplishment of process area practices allows an organization to build capabilities and, in conjunction with managing and institutionalizing practices accomplish maturity in data management. There are dependencies and interrelationships among the process areas defined within the model. Identifies the important data assets, defines and implements processes to manage these assets, and formally manages them throughout the organization.
Governance Management 7. Vocabulary/Glossary 8. Metadata Management Data Quality
Define a collaborative approach for receiving, assessing, cleansing, and curating data to ensure fitness for intended use in the scientific community. This includes ensuring metadata content and standards are met, data submissions are complete, and data is accessible at the right time.
9. Data Quality Strategy 10. Data Profiling 11. Data Quality Assessment 12. Data Cleansing and Curation
Data Operations
Ensures data requirements are fully specified and data is traceable with documented provenance, manages data changes, and manages data contributions.
Data Requirements Definition 14. Data Lifecycle Management 15. Contribution/Provider Management

Platform and Architecture
Ensures the implemented data management platform successfully integrates, archives, and preserves data assets to support the organization and/or scientific community objectives. 
APPLYING THE DATA MANAGEMENT MATURITY MODEL SM
A data management assessment using the DMM SM involves a full, on-site review by a certified data management expert of practices and operations of a repository against the above process areas. A full report includes recommendations and a road map for the organisation to use to improve operations and cost effectiveness and facilitate curation and reuse of the organisation's data assets throughout the data lifecycle.
During 2015/2016 two organisations took part in pilot studies to test the process. The first was the United States Geological Survey (USGS) ScienceBase which is a long-tail data repository tasked with providing shared access to data via data sharing, web services, and content management. The second was the Biological and Chemical Oceanography Data Management Office (BCO-DMO) which work with investigators to serve data online from research projects funded by the Biological and Chemical Oceanography Sections and the Division of Polar Programs Antarctic Organisms and Ecosystems Program at the U.S. National Science Foundation. Both groups reported that they were unsure how to begin the task, but ultimately found strong value in how the model helped support their organizational plans and goals.
